Abstract. The axial form factor as well as the axial charge of octet baryons are studied in the perturbative chiral quark model (PCQM) with the quark wave functions predetermined by fitting the theoretical results of the proton charge form factor to experimental data. The theoretical results are found, based on the predetermined quark wave functions, in good agreement with experimental data and lattice values. This may indicate that the electric charge and axial charge distributions of the constituent quarks are the same. The study reveals that the meson cloud plays an important role in the axial charge of octet baryons, contributing 30%-40% to the total values, and strange sea quarks have a considerable contribution to the axial charge of the Σ and Ξ.
Introduction
The axial form factors play an extremely important role in hadron physics since they supply necessary information on the internal structure and weak interaction properties. Recently, the Q 2 -dependence of the axial form factor of nucleon has been studied in Lattice-QCD [1, 2] and other approaches [3] [4] [5] . The hyperon axial charges, which are the axial form factors in zero-recoil, have been predicted in Lattice-QCD [6, 7] , chiral perturbation theory [8] and relativistic quark model (RQM) [9] . However, there is few theoretical works on the Q 2 -dependence of the axial form factor of hyperons, especially in the chiral quark model. This inspires us to study the axial form factors of octet baryons in perturbative chiral quark model (PCQM).
The PCQM [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] is a powerful tool to study the baryon structure and properties in the low energy particle physics. However, our previous work on axial form factor of nucleon [16] shows that the PCQM theoretical result of the nucleon axial form factor is consistent well with the experimental data only at very low momentum transfer Q 2 , descending quickly with the momentum transfer Q 2 increasing. It is noted that a variational Gaussian ansatz has been employed for the quark wave functions [16] . As we argue in [20] , the Gaussian-type quark wave functions of baryons lead to the theoretical predictions for the form factors of baryons consistent well with experimental data only at very low momentum transfer Q 2 . Furthermore, the more reasonable quark wave functions have been determined in [20] by fitting the PCQM theoretical result of the proton charge form factor to the experimental data, as shown in figure 1. And the Q 2 -dependence of the theoretical electromagnetic form factors with the determined wave functions in the region Q 2 ≤ 1 GeV 2 is consistent with experimental data. More details could be found in [20] . In this work, we attempt to study the axial form factors of octet baryons in the PCQM with the determined wave functions in SU(3) and analysize the strangeness contributions to the axial form factors. We also predict the axial charges of light hyperons (Λ and Ξ). There are no further parameters to be adjusted in the present work.
The paper is organized as follows. In section 2 we present the theoretical expressions of octet baryon axial form factors in the PCQM. The numerical results based on the predetermined quark wave functions and discussion are given in section 3.
Axial form factors in the PCQM
In the framework of the PCQM, the axial form factors of octet baryons up to one-loop corrections are defined by
where the state vector |φ 0 B corresponds to the unperturbed three-quark states projected onto the respective baryon states, which are constructed in the framework of the SU (6) spin-flavor and SU (3) (1) is taken the form
where ψ is the triplet of u, d and s quark fields, and Φ i are the octet meson fields. The axial-vector current A µ i in (1) is given by
where the renormalization constantsẐ is defined aŝ
with ω Φ (k 2 ) = M 2 Φ + k 2 and the vertex function F I (k) for the qqΦ system taking the form
The ground state quark wave function u 0 ( x) may, in general, be expressed as
where χ s , χ f and χ c are the spin, flavor and color quark wave functions, respectively. In the numerical analysis, we employ the radial quark wave functions g(r) and f (r) which have been extracted in [20] by fitting the theoretical results of the proton charge form factor to the experimental data. More information on the PCQM and quark wave functions can be found in [20] . The Feynman diagrams contributing to the axial form factor of octet baryons in accordance with the L (a) Three-quark core leading-order (LO) diagram
(b) Three-quark core counterterm (CT) diagram
(c) Self-energy I (SE:I) diagram
where the vertex function for the quark-pion-axial vector current F II (k) is given by (d) Self-energy II (SE:II) diagram
(e) Exchange (EX) diagram
The constants c B i , which depend on the spin and flavor of baryons, are given in table 1.
Numerical results and discussion
In this section, we present the axial charges and form factors of octet baryons with the determined quark wave functions [20] . The calculations are extended to the SU(3) flavor symmetry, including π, kaon and η-meson cloud contributions. Note that there is no further parameters in the following numerical calculations on the axial form factors of octet baryons. The numerical results for the axial charges, which are the axial form factors in zero-recoil, are listed in table 2. The uncertainties in the total values of the axial charges caused by the fitting errors of the quark wave functions [20] are estimated around 15%. As shown in table 2, the theoretical results reveal that the meson cloud plays an important role in the axial charge of octet baryons, contributing 30%-40% to the total values. Except for the N , there is no direct experimental data for the axial charge of the Σ and Ξ, thus we have the lattice-QCD results [7] compiled in the table for comparison. It is found that the theoretical N axial charge is in good agreement with the experimental value [21] , and the work predictions on Σ and Ξ axial charges are consistent well with the Lattice-QCD values [7] and the RQM results [9] . Table 2 . Numerical results for the octet baryon axial charges g B A , where the uncertainties are from the errors of the quark wave functions. The experimental data are taken from [21] , while the Lattice-QCD results are taken from [7] with m q = 35 MeV.
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Meson loops Total Lattice [7] Exp. [ Table 3 . Contribution of π, K and η mesons to the axial charges g Furthermore, we have studied the separate contribution of π, K and η mesons to the axial charges. As shown in table 3, the π meson contribution to the N axial charge dominates over the ones from the K and η mesons, but the K meson contributions to the Σ and Ξ axial charges are in the same order as the π ones. It is noticed that the contribution from the η meson is negligible.
We show the Q 2 -dependence of the axial form factors of octet baryons in figure 3 , which are normalized to one at zero-recoil, with the experimental data on the nucleon axial form factor [22] [23] [24] [25] [26] [27] [28] [29] plotted as well. As expected, the theoretical axial form factors fall off smoothly as the momentum transfer Q 2 increases. It is also found that the theoretical result for the N axial form factor is in good agreement with the experimental data [22] [23] [24] [25] [26] [27] [28] [29] , and the axial form factors for Σ and Ξ show a similar Q 2 dependence based on the SU(3) symmetry.
We present in figure 4 the individual contributions of various processes shown in figure 2 to the axial form factors of octet baryons. As shown in figure 4 , the 3q-core leading order (LO) diagram dominates the axial form factors of octet baryons while the self-energy (SE) and exchange (EX) diagrams contribute considerably.
In summary, one may conclude that the fact that the theoretical results of the axial form factors and axial charges agree well with experimental data and lattice-QCD values, with the predetermined quark core wave functions in the electromagnetic sector, may indicate that the electric charge and axial charge distributions of the constituent quarks are the same. The study reveals that the meson cloud plays an important role in the axial charge of octet baryons, contributing 30%-40% to the total values, and strange sea quarks have a considerable contribution to the axial charge of the Σ and Ξ.
